A histidine kinase sensor protein gene is necessary for induction of low pH tolerance in Sinorhizobium sp. strain BL3.
The aim of this investigation was to identify and isolate genes involved in acid tolerance from Sinorhizobium sp. strain BL3. It was hypothesized that acid tolerance of strain BL3 could be enhanced by high level expression of certain genes involved in acid tolerance, following insertion of these genes in a multiple copy plasmid. A cosmid clone library of BL3 was introduced into BL3, and the transconjugant colonies were selected at low pH. A single cosmid containing genes for acid tolerance was isolated from 40 different colonies. By transposon-insertion mutagenesis, subcloning and DNA sequencing, a gene involved in acid tolerance, actX, was identified in a 4.4-kb fragment of this cosmid. The actX mutant of BL3 showed increased acid sensitivity and was complemented by the 4.4-kb subcloned fragment. Phaseolus lathyroides seedlings inoculated with recombinant strains containing multiple copies of actX showed increased symbiotic performance at low pH. By constructing an actX::gus fusion, it was shown that actX was induced at low pH. actX encodes a putative histidine kinase sensor protein of a two-component regulatory system. The method of gene identification used in this study for isolation of actX may be applied for the isolation of other genes involved in tolerance to adverse environmental factors.